Abstract. A compact complex of line emission filaments in the galactic plane has the appearance of those expected of an evolved supernova remnant though non-thermal radio and X-ray emission have not yet been detected. This optical emission line region has now been observed with deep imagery and both low and high-dispersion spectroscopy. Diagnostic diagrams of the line intensities from the present spectra and the new kinematical observations both point to a supernova origin. However, several features of the nebular complex still require an explanation within this interpretation.
Introduction
During observations of a new candidate supernova remnant (SNR) in the Cygnus region, close to the known remnant CTB 80, a bright emission line source was detected (Mavromatakis & Strom 2002) . This source, henceforth to be called G 70.5+1.9, is relatively compact (a few arcminutes wide), its boundaries are rather sharp and it exhibits a tail of diffuse emission to the east, only seen in the [O iii] image. We note here that the southern part of this structure is visible on the POSS plates. However, no other information is available on this peculiar, optical line source. Published radio surveys do not show any strong evidence for non-thermal emission at the position of the optical source, while the ROSAT All-Sky survey data do not reveal any excess X-ray emission at this position. Both could be expected if the filamentary nebula is an evolved SNR. In order to study in more detail the detected structures and try to understand their origin we performed deep optical, flux calibrated, imaging observations in the low and medium ionization lines of Hα + [N ii], [S ii], [O ii] and [O iii] . We have also obtained deep spatially-resolved lowSend offprint requests to: F. Mavromatakis,e-mail: fotis@stef.teicrete.gr dispersion long-slit spectra at four different slit positions of this filamentary structure in an effort to get more information about the actual physical conditions. Spatially resolved long-slit spectra along one slit position have also been obtained to reveal any motions typical of an evolved SNR. Information about the observations and results are given in Sect. 2, while in Sect. 3 we discuss the nature of these new filamentary structure.
Observations & Results

Imaging
The observations presented in this paper were performed with the 1.3 m Ritchey-Cretien telescope at Skinakas Observatory, Crete, Greece. The filamentary nebula, G70.5+1.9 was observed on July 09 and 10, 2001 with interference filters isolating the optical emission lines of
The 1024 × 1024 SITe CCD used during the observations had a pixel size of 24 µm resulting in a 8 ′ .5 × 8 ′ .5 field of view. Two different pointing directions were performed in order to cover the area of emission seen in the wide field images of Mavromatakis & Strom (2002) . The first concentrated on the bright filaments in the west, while the second fo-cuses on the diffuse [O iii] emission in the east. All fields were projected to a common origin on the sky and were subsequently combined to create the final mosaics. The astrometric solutions were calculated with IRAF routines and utilized the HST Guide star catalogue (Lasker et al. 1999) . The log of the observations together with the filter characteristics and the exposure times are given in Table  1 . All coordinates given in this work refer to epoch J2000.
We employed standard IRAF and MIDAS routines for the reduction of the data. Individual frames were bias subtracted and flat-field corrected using well exposed twilight flat-fields. The spectrophotometric standard stars HR5501, HR7950, HR7596, HR9087, and HR8634 were observed for absolute flux information (Hamuy et al. 1992 (Hamuy et al. , 1994 .
The Hα + [N ii] and [S ii] line images
The higher angular resolution images of G70.5+1.9 allow us to study in more detail the network of filaments. A basic characteristic of these filaments is their brightness in Hα+[N ii] (Fig. 1 ) and [S ii] (Fig. 2) . The bulk of the emission seems to be bounded by two very sharp filaments. These are separated by a typical distance of ∼2 ′ along the declination axis. The southern filament is found at an almost constant declination (δ∼33
• 53 ′ 30 ′′ ), while the northern is inclined by ∼15
• with respect to the eastwest direction. Diffuse emission and several shorter filamentary structures are detected between the north and south boundaries ( Figs. 1 and 2 ). The detected emission line structures are not bounded in the east-west direction and weak diffuse as well as filamentary emission is detected further to west in an arc-like shape (Fig. 3, ′′ to the south of the main emission area. The east field was also observed in these filters as reported in Table 1 but it is not shown here since any emission is below our detection limit.
The [O ii] and [O iii] line mosaics
The detected structures are also quite strong in the low ionization line of [O ii]3727Å (Fig. 3) . The morphology in this emission line is generally similar to that of the low ionization lines discussed above. In fact, some structures may not be present at all or their morphology has now become so diffuse that does not allow the direct identification of the corresponding structures seen in the low ionization images. The north boundary filament appears quite sharp in this emission line, while it appears less well defined in Hα + [N ii]. The inverse holds in the south-west, i.e. the filament is sharp in the Hα + [N ii] image but diffuse emission is seen in the [O iii] image. A major difference between the low and medium ionization line images is the greater extent to the east of the north and south filaments (Fig. 4) 
Spectroscopy
Low dispersion
Long-slit low-dispersion spectra were obtained on June 22 and 23, 2001 using the 1.3 m Ritchey-Cretien telescope at Skinakas Observatory. The data were taken with a 1300 line mm −1 grating and a 800 × 2000 SITe CCD covering the range of 4750Å -6815Å. The slit had a width of 7.
′′ 7 and a length of 7 ′ .9 and, in all cases, was oriented in the south-north direction. The coordinates of the slit centers along with the number of spectra and the total exposure times are given in Table 1 . A spectrum taken on August 3, 2000 with the same hardware configuration and presented by Mavromatakis & Strom (2002) is also used here with different apertures extracted. The spectrophotometric standard stars HR5501, HR7596, HR7950, HR9087, and HR718 were observed for absolute flux information (Hamuy et al. 1992 (Hamuy et al. , 1994 .
Long-slit spectra have been obtained at four different positions. The relatively small size of the source (3 ′ ) compared with the slit length of 7 ′ .9 allowed very good background subtraction. In addition, we have the possibility to study the nature of the diffuse emission detected between the bright filaments. The absolute Hα flux ranges from 0.5 to 7 × 10 −16 erg s −1 cm −2 arcsec −2 (Table 2 ). The high [S ii]/Hα ratios clearly demonstrate that the detected emission originates from shock heated gas ([S ii]/Hα ∼0.5-1.6; Table 2 ). The fluxes of the individual sulfur lines may provide data on the electron density of the emitting gas (Osterbrock & Ferland 2006) . However, all sulfur line ratios approach the high end of the allowable range of values suggesting low electron densities. Using the nebular package within the IRAF software (Shaw and Dufour 1995) we find that all electron densities are estimated to lie below ∼120 cm −3 . Therefore we cannot directly estimate the preshock cloud densities but can only place upper limits, provided that there is no magnetic field to halt the compression.
The log(Hα/[N ii]) versus log(Hα/[S ii]) intensities, from Table 2 , corrected for interstellar extinction, are compared with those of other well-defined phenomena in Fig. 6 (following Sabbadin et al. 1977 & Cantó 1981 .
High dispersion
Observations of G70.5+1.9 were made with the Manchester Echelle Spectrometer (MES-SPM -see Meaburn et al. 1984; Fig. 2 for Slit 5 are shown in Fig. 5 . As no standard star was observed the absolute surface brightnesses are unreliable and will not be presented here. The SNR origin of the proposed candidate remnant is strongly suggested by the positions of the line ratios in Fig. 6 compared with those of Herbig-Haro objects (HH-objects), Hii regions and planetary nebulae (PNe). They follow closely the shape of those observed for those of shock ionized evolved SNRs. The [O iii]/Hβ ratio is a very usefull diagnostic tool for complete or incomplete shock structures (Raymond et al. 1988 ). All spectra suggest complete shock structures except that from Area 1a with an [O iii]/Hβ ratio of ∼26. Typically, this ratio is below ∼6 (Cox & Raymond 1985; Hartigan et al. 1987 ). However, this limit is easily exceeded in case of shocks with incomplete recombination zones like in Area 1a. Since the long-slit spectra do not cover the full extent of the source, we can use our flux calibrated images to map areas with incomplete shock structures. The motions of the filaments as seen in Fig. 5 also suggest an evolved SNR origin. The line profiles are single over the bright filaments, where expansive motions are expected to be tangential along the line of sight, but become split, albeit by only a few tens of km s −1 towards the fainter regions.
Discussion
It remains possible that this isolated, and irregular group of filaments is part of a wider structure but being seen through holes in intervening clouds leading to patchy optical interstellar extinction. The correlation of these filaments with the structures reported by Mavromatakis & Strom (1976) is also not clear. The current data alone are not sufficient to claim a correlation. The Hα/Hβ ratios in Table 2 can be used to estimate the variations in logarithmic extinction coefficient c over this source assuming an intrinsic ratio of 3 and the interstellar extinction curve of Kaler (1976) as implemented in the nebular package (Shaw and Dufour (1995) within the IRAF software. The signal to noise weighted average of the observed Hα/Hβ ratios in Table 2 is 4.0 (±0.1) derived from all different apertures and spectra available. The logarithmic extinction c is then 0.40 which is equivalent to an A V of 0.8 and an E(B−V) of 0.27. Here we have assumed E(B−V) = 0.664 c (Kaler 1976; Aller 1984 ). E(B-V) values are listed in Table 2 along with other parameters, where it can be seen that statistical significant Hα/Hβ ratios vary from 2.9 (area 4f) to 4.5 (area 4d).
The average hydrogen column density derived from the statistical relation of Predehl& Schmidt (1995) 1990). It is clear that the value based on the optical data and a statistical relation is lower by a factor of ∼6 than the estimated total Nh. This implies that the detected structures are closer to us than the total distance to the outer part of the galaxy in that specific direction. The use of the code given by Hakkila et al. (1997) to calculate the visual extinction in the direction of G70.5+1.9 supports the above suggestion given our measurements of optical extintion (with typical color excess of 0.27). It is likely that the distance to the proposed candidate remnant is less than 1 kpc. A crucial issue concerns the existence of radio emission. Radio emission in the area of the optical structures is detected in the low resolution (7 ′ ) 4850 MHz images of the Green Bank survey (Gregory & Condon 1991) . Given the low resolution, it is very hard to state any spatial correlation. We have also examined the higher resolution CGPS data at 1420 MHz (Taylor et al. 2003) but no prominent emission was detected. The 3σ upper limit obtained is ∼4 mJy/beam. We note here that there are also other SNRs that do not display radio emission, at least, at the detection level of the corresponding observations (e.g. Dickel et al. 2001 , Filipović et al. 2008 . Radio observations in different wavelengths should be performed to provide conclusive evidence on the nature of the source as an evolved SNR. Finally, we have searched ROSAT data for X-rays but none have been detected in the area of the optical emission. 
